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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite graphite particle capable of obtaining a Li 
ion secondary battery having a high discharge capacity and a high initial charge-discharge 
efficiency, and also excellent in rapid discharge characteristics and cycle characteristics, when 
it is used as a cathode material for the Li ion secondary battery. 

SOLUTION: The composite graphite particle has a carbon material obtained by heating and 
carbonizing a carbonizable material composed of only a resin or a resin material wherein a 
graphite prepared by pelletizing a scale-like graphite has the composite graphite particle of 
0.50-20 mass% after being carbonized. A production method of the composite graphite particle, 
a Li ion secondary battery cathode material, a Li ion secondary battery cathode and a Li ion 
secondary battery, are provided. 
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* IS # «: , ilEf *Sff©H?rj8*t5)tfe|;, S 1$ ft O Jft . ^ ft <b ©» 3*c 

^ &rtiSiflttllfq^^^l£jfiV^ff2#tt~jtr;K L/c^t-?-?r, H H f& 14 £r ^ 1" W JJ§ ^ 

f s/ ^ ate vomit -zjmun b m& l , iefssjtiL, ss t& i& & s & ?? 5 c b iz x o 

-k «f 5 * £ H, tfcl L fc . d (Djtm \Z X <0 Mm $ ft * *»*fc tt , *«&<ft # i« < , tt 

IX W © Sib * 1 

[ 0 0 3 1 ] 

* X m \z «fc ft « , y ^ ^ A ^^zi&mafi/BcD^IHtfi; U-CS5£ffi4*i4*5J:t*ifi!-9->f * 

*fc, *f sicititf, $c « # t L t ^ is b \? * b <Dm&y9t£ i? <d i%fc-5jm#n& m\<^ 

Slt^t^S^x.!:, §g it m iz 43 5 7> U' ^ ffi^i <E> fife 4> & < , *& — & &L & 

w -t- znm&®M\zmm-r s ^ i *s -e ^ -s. 

[ 0 0 3 2 ] 

-i^-C-tS, Ld^t>-w*fejcj;ft»i, ^jfefiitT-^/i^^ofc, y^^A^^f-^-^n 

u t iff iS 4 m & B «s ^ ®{ it -e §: § 0 cftSr*@#^iffiv^fc y ^^A^f 

& xxfimmmittf-eim b ft ») . % < tt ^ iznmx- # 5 . 

[X^^*Jfe-t-5fcfe(©*a^^ffi] 
[ 0 0 3 3 ] 
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vtmtott.* t ti . AJ6*fcfi^*s©as»»^b»>T-*t*»s:, w a- t) x mn m # it u fc 

■ v 5 x 5/ h ; ^ (*y* 7 ? ^ n y ( #o §g ) , ju u >- h s? ^ y h (0^iyi? = 7!) 

(«) K) ft if Of&fl.JK«*-«ffi "5lHg-T& 9 , 0S*.tf, ¥^ef 5~60^m, #£L< 

¥ *1 1 5 — 2 5 ^ ml:»#t5o 
[ 0 0 3 4 ] 

±IB^#p°pli, -t O^E^ii^ ft & W L T v> 5 *s , *«fl^tt, n D p £ it & Efc # 

ftUTftffitS. »»iS©it*St3*tt'fk:36«i: LTB, 0!l *. tf » GRANUREX 

f- ffi Hi ( #0 S> ) , -a. — y 7 ■<? ( ( & ) -t -> v £ st ) , t^d-^^^ — ( * y # io 

? ^ n v («> s) ftifojt*ft«, ^^yy ^^f--> 3 y ( (*) ^^mmm^mm 

) , **j-<r<<9<a* ( (an ^a^^Kf^Rff®) , ^*/7 3 -^ 3 yv'^fA ( * y 
* 17 5^ p y («) §n ftif<o*A/»rJEflg^pi^g^^^pj|g-efet), # » ss v ^ t r 

3$ # J t4 , tttfjRmtett^-a*, ¥^lig#5~6 O^m, T^.-<^hJty65 3^-p, it* 
ffim&O. 5~10m ! /gt'*5l)ffl^^, ft*5, L c lillSiSO c M^IrKO^S 
-f- CD * £ $ L c (002) , L a BlllSffllO a i* Ifl©^!^ 5 L a (110) 

X 5 o 
[ 0 0 3 5 ] 

£ , alcaiWCttffli-SIRfBtSt^tt, * CD & fa tt * , X [hJ #r CD 81 ;£ fit iib 5 L c tf* 4 
0 n m .£1 ± , La^5 40nm^±, d 002 ^ 0. 3 3 7 nmHT, T/V^VI/ — If— Srffl 20 
V^C7vy5))tftlC <t 9 ISLfc 1 3 6 0 c m" 1 l^-^SS (I 1360 ) t 1 5 8 0 cm" 1 
b" — * 3* * (Iisso) ©tt I .36o/ I isso ( R ) #0. 06~0. 30, fc±Cfl58 

0 c m " 1 '< > K CD ¥ U *B # 1 0~6 O^fcSifiS^fittWAj^fcfi^&J&l&Offi^-CfcS 

1 #5 5 . &*5, Lc«|i$S1S5g©cW^f^W^ B ^^-07C#$Lc (0 0 2) , La 
l4«»«ifr©attl#|6j©|gS^-©*#$La (110) T ifc 5 , 

[ 0 0 3 6 ] 

#3gBy1tt, ±IB*ftSt-7-Sr^**t-eifeiBli-5 £ t S:«r»t UTV^*. £3 iff *t £ ^ i~ 5 
ttSHttt, £ fls "51 "C *> 5 "51 1IB *t «: IB v * 5 . fiHb # £fi "C *> 3 # 

flg -e fe *t tf , fl* r j£ £ *t ft as , # * i_ # « ■? * y - /u #t jjg ^ 34 , 4 tc n ? ^ y — 30 

/HSlgt fyf t ios^ftt'fci, Ji IE r7i/- ^ « IB J £: , y ^ y — /umfl'SZti 
& (HfeS^^LtU^7i;-^Ii*/UA7;uf t Kir<Oi^S^-^^») , y ^ y 

/u«i:*/UAr/uft Y h. <DWi~a %0 ( ^ y — m&Vo) ^ 5 {6intffifflT-#-5o d H *b cd y 
*y — ^»JIBlcJ:*l»8B*«B«ft^-©*lEfllS:*& — lcfT5fc»tctt, Sic J: S^fflt fcli^t 

# ^ ft y 3i y - 8* flit cd iffi IE ifc , $fcft*»ffiif5C ia*-<?#5l!&S5*y-v — 
*j8rJBv*5££as#£L.v. Wflg. » K 7 * y ^Wfll *: ¥tft -Cffl ■& , #3§b>1 

co « m f& ft =t \z )s v 5 m. m & « , if&{tt5:i:^4< 1 n#&st^-*®^jg«jft^si«- 

tt ^ & % h fl Z> o 40 
[ 0 0 3 7 ] 

tr •> f- 1 % m & U x ft ffl -f" 5 # ^ ic « , fflit t"^f tws^fl^^, w fli / f •> ^ = 5 
/ 9 5-100/0 (Sfiifc) i:ft5>Jt*^r■r5£t/4s^^4L^^(^^/ / t•2/^•=loo 
/oof^-ii, ± IE l» JJ§ ¥ & ft ffl t p--efo 5) . 

[ 0 0 3 8 ] 

h#tt«^-c»£L<ftv^ 0 mmtK°v^k&mm^zM&<Dm%<DfrtiLi,->mm&\&te 50 
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, ttllB * fcT y ^ © ft * Jfc K *3 V* T , 5/9 5~1 0 0/0©it*#(ftL<, £ b \Z 3 0 

/70~ 7 0 / 3 0 C)t$#ffUi\ «JHtf tSrffffltsrirCJ:!), £ ix 

# » 6 ft -5 . 
[ 0 0 3 9 ] 

tt, waiw^e y - *i * fc S4 {£ # ^F- * «t fli (mm <o m m&) ^ tr y » tt fie * #& tfc 

[ 0 0 4 0 ] 

f^m^-mm i^m i m t it, 7 ; — /vi*/Kr/i'ft k t a* e> ft 5 7 ^ / — >v m m -e 

ftSLfcl, * 7- jv 7 ^ y — ,v ( 3f y — >\> ) i: zfc ,/w A T f t K i: d» h ft 5 3r w 20 
, 7iy- /H15:l2li LtiltSr nttS. CcO«fc5ft#«lft#ife£fflV^'5 
[ 0 0 4 1 ] 

m. m © n 3- (gt%) -e *> 5 . 

[ 0 0 4 2 ] 

j^ift*t<£>-aW*f4, ^^•mi&sl&^^^CDO. 5 0 - 2 0 « 1; % & -5 „ *K5=lC 8 - 1 2 « 

ft v^*iB*s T- # 5 ft £\ 5te#fc«c«3&*as» bftftv*. — 2r, 2 0 ff*% X 6 <b 30 

a » m -r -c , m % n 5 m m & ^ co ^ m ^ * ® t ft if <o m a& * k ft 5 a a> 0 -? ft < , 
^it^mun<onmm (%i?»*^4o~6 0%) & # it -r 5 <>: , ii §a *a ^f- i~ *f -r 5 

KftSfcft, ®ijfc±#*L<ftV^ 0 ±IE(c*5V^-C, ^**^Jt$5EW#V^^-a-f4, KftMl 
BUl-, 3 5 0 - 1, 5OO , Cefi<0ia£T?^4IIWfcJ!*JEft«:fT5£, fH£jRflSi&ail*©i6fli 

co # * 38 £ & «j * 5 c t #-c# , giii±jf s ft*5, m.mvs<n^ w * » « -e- #1 «& ts 

[ 0 0 4 3 ] 40 

0 0-3 0 0 °CcOjP3^imSrS< Cl iriSgf LV^ 0 i)D^xm(4^'fb^Itg*t*f, t) «Oi 

^fy^^tc^^ttS^S^^Wff^^sg-SfciO, 5t^ftB#P^ (^!l^(4, 4~6B#Pn1) 

•? ff rt -eft < , ikm&nmitmm &*i£mm a-er-r , ^smi&^^co@*^ 

[ 0 0 4 4 ] 

^ it it 2, 000~3, 2 0 0 t <D M U m f& % 1=f 0 ZL t f& T' t 5 ^ , *^^I-*5V^ 

TI4»*L<f4 2. 500 — 3. 200^, <t'9iff*L<J4 2, 800 — 3, 200^7? 

Sftts. c<o^co^^^feicj4. t ^ * > if t£ t' z ti % - mttjte m&iktp & m\<^ 50 



■I ft 
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5 C k # X # 5 . r©J;?^^^lc^3V^T^^$i^5J^*fl■^i:, T^^^u — If— SrJBV* 

=7 \Z iDMSLfc 1 3 6 0 cm" 1 f — (I,,,,) tl580cm" , t° 

- * 3& g ( I i s s o ) ,j6o/I 15 H ( R j£ ) ri* 0 . 05 — 0. 4 0X$>ZZk&#-£ 

L<, £<blC#£U<«0. 0 5 — 0. 2 0T'J)5. r<D£5&#tt£=fr£ftv^3lf*t-e 

[ 0 0 4 5 ] 

ff , TK^^^f^^— tu-cc^A^Skfft^^^^y— (SBR) fc , k <Dfr k 

, Jftt^RI^LTO^/U'^^rv'^^/l'-fe/Ha — * (CMC) t T? * 7 !) — £ f£ J& L , £ 10 

^•m^su^^^-f^^-irL-T, 7 7 ft f = y r y ^ n - ^ f /vf d y Kvotisi 

[ 0 0 4 6 ] 

f U ^ ^ £■ , m^f^irLr, Mxtf, ^^^>-^7 — tK^ — h (EC) k V * =f- >\* * — # * 

— h (DMC) £©fi^«(CLiPF,&i8#S*fcfc©&JH^TmJ6«:9ll3t-r5£i:i&s 

tts. ^ © J: 9 ic , i»iig¥i!ft* k tr y ^ t om&yo&m v>t , s«&at^F-*«* 

ffl*»»^-S:»5r:i:ds-c*5. t¥ o x , ^asWwfc^J&f&tt^F-tt* y^-7A^3|-^z:^ 20 
« fife A fl W i: Lt|ffi-?i)!), iStt<gwy^^^-Y^-> — fttfllSrltttSr i*s-e#5 

o 

[ 0 0 4 7 ] 

^ 2 co a #j 33 J: tf % 3 co @ fttc&li-5#3gK£*;!fei-5fc#coS:&co^jitco^ 
X m *ffl lz aft 93 -f 5 „ 

0 0 0=0- 3, 2 0 0 < C-C^ft-f6lS^m#B^^COKit^&1Cj3V^T, £Mt « Kl « JR » 

*i^coo. 5 o~2 0«*%asK^^Hg»»S:aP5R^flsUT3&i5«**tJc/j:5J: 5 K 

[0048] 30 

•a" L- , b tltzm-B-Vo & 2 , 0 0 0 °C — 3 , 2 0 OtfKfttSS^SI&tfffe^, CI 
co }g H #S *i ^ I- # i Lfclft Ir^TlcI^S. 

mftiUTtt, «i #cd V> 3 r k L v>„ « ft # M ft co <*> co £• ffl ^ -f , 

m*l< ttijmi-ifiv^^-tfico&cosrfflv^i:, mmft\zmbft,z>m-£-m&m^-<7)Mft& 

* h Jt ri* /h $ v^ (5 k % & m Z M L fc 4§ & iz M #& & » 9 f y A ic SB g $ ft , * « K # 
5SI»©J»38iR«l*^l!SS*& — -fkb, 5£^c«mcoaiS^^co^ft6S:^oCir^T-#-5. * tz 

A- W <4 co jg ix t> co £ t£ 5 c 40 
[ 0 0 4 9 ] 

m ft m »\z m & -r z> u n k l x , «fiitt^&tw 1 5 Hg *t £ « v ^ 5 co«, 2. 
0 0 o*c-3, 2 0 o°c-e^fti-5^ i c i o x , Mn^m k ^nm^Mcm^)m<o y< y > * 

izmtitzfcfcVofc'&biiZfrbX'tbZ* ft &&ffi iz &> Z> ? — ;^ t° y <D % 1% mtf 

m- k LT^v^-sir, m\<^nn®mfcnbtLXh®M3zi&m%}mfci&T-tz>o 

[ 0 0 5 0 ] 

*3t, ^5VNj!cm^*Sr» 5l^^e> , SftiaS^: 2, 0 0 0 °C — 3, 2 0 0 ttt5. 
co „ JScm^i^iSTL-fct), ^ji^^m^tt^if-r^/w^tt^teVNtcoir^-Sd^-C-foS 

50 
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[ 0 0 5 1 ] 

m £ 9 51 ft 5 '> ft < t h 1 «£fflv^^ t Ll,\ $ <b Jc # •£ L O , IS/Jg # *4 

h 1 « £ ffl 5 £ t -C&5„ «t Jii UT&#^fifc£ftfcfc<©£rffl38JjimLfc#^l;:Jfc'< 

[ 0 0 5 2 ] 

ffe»5:i#-?t50?J:9ff4Lv». £ , S& BMIs 1H JJB i L T, 7 ^ y - *f Jl§ , 
o £ «? 1ft J!§ *t i L-C7*y-^*ffi©IR»feJ:Oi7x/-^«Jiw«ie#^t)/i5#J: 
9 lliti5'>^ < i t 1 Strive i: , 4#»w SHt * a* SS < * Jfc«W4>fc^JJS[**-Ci?rS©S[ 
^HIBtt^SrftiC 1:^1?* 5©-eftt»S L^. i" ft ;b , ft m t it *I f& M Pt t 

mi- z> t % z> „ 

[ 0 0 5 3 ] 

**B^oMit7j&ro*^»#miis ^-fk^ica^ai&^^^o. 5 0 ~ 2 0 11%^^ 
* S flf fc 5 J: 5 ic , ^*Wwtti*5 2 0%fiic/j;5 t, ffi*rWK»|g»i|^©^W*«5 20 

lix, i!^i&»#^<o§^iBSK:i8^T*ft^iB]©iR**£t5. ^**t©^^r*^o. 5 

0 ~ 2 0 «S%lcPSSi- 5 i ic J; o T , »UgO^!)sf^«t)}gOBuig^o^^ia@, ifl 

aicfcv^-c, *tiisnw©i»*«:8i;t, «r m u © <nt * m # m. -r- <o ^ « & *qj ma 5 c t 

TisEfSfflftJCiibfttfJ:^,, <@*©:&^:£Tas±fE®iarttc&.5i&^tt&<, _h IE ® ffl « 
[ 0 0 5 4 ] 

■&fylbirZ> 0 9 - A* « & * 3ft "C ffl V -5 k %}M%1&n%)^<D<fe.T £ ±C S a* , illtSffl-cM 30 

z>zk&x$-z><Dxh?>e mrnun/ ? — /hws^h, 5/9 5~i o o/ocffii* 

[ 0 0 5 5 ] 

£ ffl 5 C £ a* # £ L „ r©J: ^iiffl; iot, i off tt^ $ t, iciSJ 5 (J 

i» , m m $ ft it u #t m is <o m. ra k m. it m & n & m m m. it l x & z> & m u & m m -r s z. t 

ft s> a* *j « i- 5 w i # fc . se>ic»>f-«s«B^*'i-s, ma? ifc t <o w. JS <o m * 

mn^y^n^<D^m^<Dmm^w.hi-z.bii>x^. ^it-^mum^m^mi^i&mi^xh 40 
s6tjom?i&#i±Sr^^-f-5ctas-c#5, ^'^L^Itg$^^fOi^^^4as'>^v^^D-c•, mnx&> 

P>t^^?a*asj;VN 0 

[ 0 0 5 6 ] 

$p>ic, *|gBJ«75iajt^i*(-*5VN-Ctt, 9ft IE m td m m & Sr W i" 5 ^ it -51 £6 ** !|sf t 
£*!-£-L, #e>ftfcS-g-fe)Sr^{t;-t-5lc5fefc*oT^S-^!^Sr 2 0 0~3 0 0 *C T* M & L- 

c*)^{t;i-5ri:as^^^Lv^ <) i^ftwffilc 2 o o~ 3 o o tt-Jiitsc t I: J: 0 , W JIB 
^•1-ttl^S!^ft«tiJg©SI{l:ai^C5C iricj; <3, HIS^^^"5TBg*ts|5fi:0^#i4asiiL, 
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ftiJ, c <DMmtiiS.\>^ t ir 5 ^ t LV\ 

[ 0 0 5 7 ] 

^^wjcfflv>fc^ic. ^*j^iivMaif, * ^ vvftigi t & ^ #j »j 35 m $j 35 s 
a & w tc la w -r z> o 

[ 0 0 5 8 ] 

■f ft *> t» , * * ^ fi , »»©4>fc<fcfc*ffi«#fc£fc«lc*£'SR«&*ft : T-©0. 5 0 ~ 

2 0«*%^ft5aiIi#^Sr'a*-r^^^"5ItgWi|sf^AP^^{bbTft5)^*«-5rW^-'5 ; a 

[ 0 0 5 9 ] 

£ b (- # 3§ 9! fi , XH(elJT©BMBSdoo2* s O. 3 3 7 n m*jSffc 5I& v O'>)i < £ 
t> * S £C # , ft#ft*tt5*^j|lftef -CAo-C, I^Ifief 07^^^ htk*5 3 
KTt% l^IJSefO^V^^? h A' IC *5 tt 5 1 5 8 0 cm"'0f-^3IS (I 1580 
) l:Mt5 1 3 6 0 cm"'©f-^iS ( I 1 3 6 o ) ©it ( I i s s o ) / ( I i 3 e o ) 0 . 1 
£t ± 5> 0 . 3*i"Cfe5«^SISef f$)5 0 
[ 0 0 6 0 ] 20 

[ * #& ] 

*»W©a^-*»«r^-©S«-S:«*aii-5*»H:, X J| HI 5f © SO £ It "C £> 5 d 002 tf5 0 . 

3 3 7 nm^?i§Sr^i-^5S§^tt<Dm#&-r-&S 0 :©<t 5 4S^Httt, rUlClfrft^ 
&*»#ft3lfW-C*> 5c l5fatt©iftV^I|&l5 t\ « fi # S fllj WlC J* * L T $8 0 . — fefCg| 

$ ;H 5 r <>: a> f> , *f&WJ£:|fcteSfc#KifiV>fc©as#*U<, T^-<^ hit (^^-Oft^g 

tf* $> 5 <b T Jib 5 . fcfc'L, CtOT^-i^hJttt, SftiftOf^t LtSBtTtfcSO 

ri* £J 3; L t> 60 T' £> 9 , iB^CDlli&^^-^-CCDT^^^ h it 3 T T* fc £ <& g « ft < . 30 

3£S*5i&T-£:-Sin;:^-A,-C^T>bJ:VN <) co J: 5 ft *i # S #& fi , M tl tf , 
[ 0 0 6 1 ] 

* -f , SI^^HI&ibTfi, tfi;»^t?rSLfc*in 0 »^fflv^ 1 *> 3 v Ht « * ft 
ffrnv^^ryvi/ (i*) ) ft<t*^^ffl-e#5„ $&#ft \z x o T » » >f # J& «& «: , 

l, *ffi«ssp»ft«t^#»icieaf*-5ci*s#*uv^. c coats* is -r-ji, ant, 40 
$ ti it»)tytmf& z m v^x , t*^<? v tt » 3 &. t k ft 5 <t 5 icsttt $ ti 

AO xTJ$#tcitfci^5;£fe L^„ 
[ 0 0 6 2 ] 

±m<Dmnmm. t l -c « , granurex (yo^vhsu ( #0 si) , =. » — ^ v 

> > ( ( fctO i? ^ > £ It K ) , T^o-^^.^— (*y*p^py ( $fc ) gj) & co 
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■ • 

) ft ¥ (D W m l± ffi M JL HZ *) Zm-t Z> 36 « # it ffl "5J *> So £fc, mi HE co « £ ffl V ^ 

— m <d hit tit, © , is^owji-iRst&tffc^L&iasftTftsfcG)©^ 

[ 0 0 6 3 ] 

Cj^ St #t ] 

#S6i-lll©«'&*»» J F-WU m&co4>ft<i:t>*ffi^5>K^iSf#£r*1-5„ ^ * # f4 , & 

**ttt, ±ao*»«^-JC»JB«-^«r^tf«ft^Ite*t»SrSfc*, # ft 43 X Xfi / * fc tt S£ 
ft if U fc ^ , JPSlic ±5^ftiiai^tT9 rtl^J;-5t#f)ix5„ # ^ i! T* s 5 ^-ft; «T j|g *t 

W: , aD«li-5ii:»cJ:oT«'fk;*5«ta { /*fctt:J!il»Yk:$ix»Sfl-WSrJfii-. co J; 5 
ft $U4 -tlCli 7 O OtKiffe U , #SL<!4 8 0 0~3, 2 0 0 °C "C -5 „ o 

■C , #3§93-ew 5 ft ft «& SB fc « , *«&ft«a«:t>a*i-*t>«>-C*>6. 4# K # 4 L < f4 2 

, ooo~3, 2 o cc-efcs, 

[ 0 0 6 4 ] 

-csHb£ix-cv*3»£-*s*>3 0 tarn, ifs^frw as i- m. £ n -5 m& t 5 . 

l*a, #36?U©«'&J&»*ft J f-tt, H#p<0^1-^®/4 5 J^^$t"C^S $ H T V N 5 CO H: ili £> 

5, *f^)icSa$tt, 5 0~1 0 0%f*5„ 
[ 0 0 6 5 ] 

* fc , # 38 3U "C tt: , -httOJKfc^TtBttttM:, ffi m # m k ? - si> M k <D MS Vo X* h V , 9 

— /nsjc*fi-5»jii*t^«>fr*jtAs, mmwn/ ? — = 5 / 9 5 ~ 1 0 o / 0 -e & 5 

CO £f 3: H\ ^l:if^ L< 14 3 0 / 7 0 - 7 0 / 3 OffcS. »)li0^O»^^ 5 f 

ft % fit ± -C & tt tf , ^ j# £ ix 5 ft lit # co II <§& ft ( ft ft ) *s + it ff -f 5 © t m B# lc |o 

ft**t©*»ft* < SB ft ) Sr*l8WoS(i*#ft*i:4 5 ± 5 lc«St 5 r i: 5© 
[ 0 0 6 6 ] 

— , 5tta»k££3*i,3fiJIMftif©ft*«-Wll&«#«:JBU, rti, <b £ Jj§» i: LtijiS 
$ * t CO £ ^ tf „ A ft: tfj IC (4 , & m. % tf ^ , A/^^y7x-Xf 7 f , 5 fa 3fc f 

^ ^ ft if # #i $ *t -5 „ ^tie>f4-?:*t^n*®sr3, o o o °cm g. x m t&m \^ tz m m 

[ 0 0 6 7 ] 

sv^ttfi^tfMfr* if t-atfo j# m © m & * m * n ar , * / -^-m^m^mthm^ if& 

t co -e fo s o 

[ 0 0 6 8 ] 

*«Bj-ci4, » jjg *j- » i: it, mmfc&mm<D^n&£.xfmm\\i&Mffe<ommfrfrbte 
Lfzrn^. mhixz>mitm\-x. w- ® & \z & m %>m m <d m & & & & m it & v m§&n& t 

# U , ^ S IS ir E gU L T Pf o 50 
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1 0 0 6 9 ] 

mmfc&mm t u -c iss&icj; -*xmif-tzmmm<Dg>\^h n&m-k b < , 3- v r 
mm, ^i"f>mmm. f^a^mss. * > ^ >mm*? y ^ ; -^mm^ f&m if hih 5 
„ ^mmx-i-i. mmwn t lt, y y -jumm, 7!/-^*^©^ / 

#*L.V. J: 9 A fls: W (c ^!) ^ -f- tt , 7 ^ y - ;UffiR% ^ ft g # (f iSIrt L t t J: 
xy-zugt, *;ui7^ft Klcft*^n57/vf t Klt©llli^^) „ y ^ y — 

[ 0 0 7 0 ] 

0. 3 3 7 nm*Itfc5©|:*tLt, 0. 3 4 3 n m*« t fc 5 C t^if * Hf 
tfOdooj^O. 3 4 3 nm*it*tltf, McM^ & & £ V fa -t I- , l%mW t m&i<DmM 
t£ t> fa -k "t" -5 « *fc, *IG<tj^*#c7>;g I g 1 t±<£>Mte, Ifi<Od 002 l:»t5Kitf©d 0()2 
©JfcjiSl. 00lHJ:i>&l. O 2 0*«Olilcfc5 ; i:^s j; o jfj lv^„ 1. 001 

* t£ t $ bl;|6lit5. 
[ 0 0 7 1 ] 

[ m 3- ni& & -=f ] 

< t h mmnftiz, mm^^^^r ^>m.^mmm.=f-x^^ -c, is-s-n&m^^T*^^ 

KJt#3aT-c, H 3- II &m ^ o o . 5 o~2 of tyo^llEKiWt-fc!), ^ « $S ft* 

-^tfJ^-^V*^^ h ;H; $$ 5 1 5 8 0 c m" 1 ® t°-^ 3IS (I l580 ) ^M~t Z> 1 3 6 0 

cm''of-^3IS (1,360) ( I I 6 8 0 / I 1 3 6 0 > & 0 . 1 &s ± h 0 . 3*^T*fe 

[ 0 0 7 2 ] 

t5It*ff*H\ T * 2 V it » 3 %m x. 5 t , £ ix & ffl ^ T A « «: » jfi 
Id » a* E fa L , «ft4*tt*s*^i-S*5-tn*s*5A>e>-ca>5. fc fc L , Z. <D t * ^ * h Jt 
^^mrp^• ; ?•^fr©¥^i:L-C3J!^AT-e^b5(O*s$^^LV^t^0T♦fe>?, <@ * » ^ S 

f;l 3 6 0 cm"'f-^S ( I 1 3 6 0 ) i 1 5 8 0 c m' 1 t-^I ( I , 5 8 0 ) <£> it I , 3 
eo/1 .580 ( R ffi ) * s 0. 1^A±0. 3*i-efe5CH5£-grJ)5. Rfi#0. 1 * St 

$>5VW20. 3 W ± © it fi , {sift t fljffl 3£ m 3b * 3* {£ T i" 5 r t & &> -5 . # K £F * 

LV^RfitfiO. 1~0. 2 t 5 „ 
[ 0 0 7 3 ] 

~2o«*%o^ffl»cps^$ns. fi»#©»^*o. 5o«*%*^««^fi, e & ft 

„ - ^ , 2 o Jf 4 % £ S x 5 « ic fi , ti*tWlc«r«^*w®v^^^«-co««]-&^#i-^T 

MftM.n$)m<D&T Z ± C Z> Z t It tb -5 . 1#IC3~1 5ft%, $P>(C«8~1 2fi% 
F^lcfc^^|^J;v^ 0 m * <D + X & .tm^ffl ft \z &> Z> ft ti: < . -b 12 © H <D U =f- * 
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[ 0 0 7 4 ] 

m.it^Sa^O. 5 ~ 1 0 m 2 / g , XiilElSf©iSft'fc5Lc^40nina±, d 0 
02 ^ 0. 3 3 7 0 nmKTt'fc5:HS»lLV\ ¥^&^S^T*^^hit^BUx&tfMi: 

tt^i:'©<t!i©tte#ttt J: DiS]±t5^P>Tfe5 0 it * ffi ;» tf* l o m 2 / g SIT x h titf 

0^f H ^-ro±*$Lc (002) , L a ttlftffiilO a tt* 1*1 Ofefi^ # S L a (1 10 

10) T'fe 5, 
1 0 0 7 5 ] 

izmmik&m^m * (s^-^*^ ( «t o bu le # ) & 5 vm*^ y -^-zs^ffc t u , 20 

^O&S P^lc^lP^Ic i o T iS # ^- fi -T 5 C t &m-£ LV>„ « |c . ^ pj i6 *t ^tc 
[ 0 0 7 6 ] 

* 3§ n -e « $ it -5j m vs m t i.x &mtemmit&mm t it, 7 ^ y - >vm m & m * l < 

, I»8f i;7i/-/vf i^Slfsg^lc, 7i/- a- 1» JJg M K ft * fc 14 7 ^ y — 

^ jig * y - w « , ap m \z. x 5 ^ m £ » » m it &m 3 X $> 5 <5 A> , HISS^I-^ 

[ 0 0 7 7 ] 

#5. mit^mun^. * <© *& * a> *. -c, mmmwz&ir 5 - t *> -e# 5„ i§s 

tt^F-JCJBlJitU-C, 7i/-/Vi*/VA7/Vft K H 1 ?> ft 5 7 1 ; - /will SrSS L 
fc ^ , |2lt L-Xv^^ ^^7 1 y — ( 3- ~> lx / — ) £ zft T /v l: K i ^ 4 5 

[ 0 0 7 8 ] 

0 f i% i: 4 5 J; o \z.WLl£.~*r « H«Btt^-1J:^Yb^r«fl-»S:jS'g-Ufc«, £> -5 W4 40 

S-S*»ailRll*lc»J!B*t3|sfSr2 0 0 ~ 3 0 0"C-caD3R-f5©iS#f* CcDiBlRixmT' 

F^W±cD^E^4B*P^^dMt-C#tai-5©^^^ LV\ Z<D £ 0 ft U 9$ ffl $: t& ft I" Z & 
[ 0 0 7 9 ] 

SfkliOi, «&5lc*&£-C, gft^gjjilft ir'lc i o TSgaS5rfft\ I^t5© 
##*LV*. j&l&»4 2, 0 0 0 ~3, 2 0 Otfff 9 Ct^»^ LV\ J: L< 14 2 

, 500~3, 20CC, $*b(C»42, 800~3. 2 0 Ot^»SLV\ j&J& & 3 14 T 50 
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^ y > ip ft m z it z - & ft m %> & & m z z t 5. #SMfct£#HSiT x-n 0 

[ 0 0 8 0 ] 

nttW*?MkVomm$(ite t'izhm^-r s c t ^ -t- # s as , & i,z ± tz 1. tz v ?■ *? m, ^ * ^ - 

^«)^C>A^tttL.Xj!?jl-C*fe5o i" ft *> *> , # 3§ BJ! O A ® # (4 , '>ft<£*>±i£c75lg-£ 
[ 0 0 8 1 J 

* * w -e tt , ±xE ufcfafta»©#*w©*^»tt*fc*-«T'£*r-t-5 y * a -r ^ - & m 

ifflOAIIttffiitS. *^BJco^^#t L-TJ4, W S: » ft *? ft V 15 ffl tf 

# i* < , ft & ft , «^^^Wl-^^ftASSr#5-i:* s -e#5^fe-e*)*tfi{5ie>»JRB$n 
ft v„ 

[ 0 0 8 2 1 

^fv»5oisat lv\ 011 tl ti , * y 7 5-ftf = y f y« xKyxh^^/w^p^^u^ft 

if <£> 7 y Hi ^ 1# Jig , JKy if UV, *K y If = ;V T >v = — , ^ i?i y 7 

* /V # dr ^ f- n — * ft if #J ffi v> £> ft 5 , ZtV(b&ffim-t-Z>ZhhX%Z 0 
f4, i§3t, A@^#l<^*4 I l~2 0fr:i;%S&O*^m^5©^#3:L.V>„ 

[ 0 0 8 3 ] 

£ig-£-f-£r HaoTAi^SI&iiL, ii » , ii « <o Jt ® 

t U<ttiBi:i*f5Cli:tJl?^t3r t^-etS, C o , jl^»*gji££:l8v^ci: 

AH 3* #J £ }g !K * lc # Sfc htt i: llflJCit, gltlxtf 

[ 0 0 8 4 ] 

v H# ^ W JIS * * S VM4 U >v if * > ^ if © * ^ & #J £ , N - ^ f 

f d y h'y, v 5 ^ f /v*^A7 5 Kfe5VNf4 7K, T jv =t — ;u ft £ <D b & I. X * 7 V 
- b Lfcf , if LTti^lli5r«St5 C b tf§ 5 „ 
[ 0 0 8 5 ] 

ffffil 0 ~ 3 0 0 m mit5©A51S-pj,5 0 AH-^^J/lSr^fSLfctg, "T* * 3D /£ ft 
iftf>J±*£fr?i:, AH^#JJii:*mfri:<D^*&S£$blcii5#5Ci:^-C*#5„ #3g 
9lwy^7i> > -(';a->'-#:m?&K:}3^T, AH l-J^ Jf2#i:UT {4, #ICPS^$ 

tt ft V> *S , ?S ft , fo 5 V> fi ^ y a. , 1 dr X. ^< V K > ^ ^ ft if (£> ^ 4^ <D h <D ft if # ffl 

*m#i:L.T»4, , ^ x >- U ^ , = 7 ^^-t i'S;*lf 5 C i ^ft 5, 

[ 0 0 8 6 ] 
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[jf n-f * >- - ^m?&] 

i^SHirtS. Elltls «t 1/ ft « «■ tt -t *t *l y ^ *? J* 4 * vrofitft: ft 3„ 5EmB# 

Z t l£ RB Jfe $ *u ft V>„ {til <£> fll f£ g If ic o v ^ T — /t£ #j ft y =f- V A -Y sj- - #: 

[ 0 0 8 7 ] 

10 

Aft^iiifflv^bns^, y ^ ^ ^ & k — ^ / m. k — 7° -e # s t.^^ji^-r-scD 

X 14 0 S X S 4 , Y«0SYSl<D$5ffl(O^c{it-C$>i3, Mttjg#&Jgft£'<Z)&JgS::gi-) 

v 2 o 5 , v 6 o 13 , v 2 o 4 , v 3 o 8 -c^$^?,t©ft^-efo5. 

[ 0 0 8 8 ] 

f4 , LiM (1) , . B M ( 2 ) ,0 2 (SCIiXttOSXS lOttlOftit*!), M (1) 
, M (2) li'>/i:< H- S©I^^S7cSi^f>)fc5„ ) feSVMiL i M (1) , . y M ( 
2) y 0 4 (*f»X(4 0 SY^ lroftlWfti-efcO, M (1) , M (2) f4 '> ft < £ % — 

acoa##Ji7E*d^ft5„ ) -c^$tt-5« 

[ 0 0 8 9 ] 

-h IE 5£ 4> > M (1) , M (2) -e^$tv53l^^«7C^»4, Co, Ni, Mn, Cr, 
T i , V , Fe, Zn, A 1 , In, S n ft <k* T* 9 , # * L- V> <£> 12 C o , Fe, Mn, 
Ti, Cr, V , Alftt*T-£>£, * , V =?■ <} J* ^ & M & & m M it <&) ft . «X.tf, Li 
, »#&*©IMt»4fctt:!fi!B«:ffi38JIKi|s|-i Z ti b m & mm & PJf W. (O & m 8t itVo <D m. 30 
f£l-j£CTi&-£-L, ^§Sf#£#B$CT6 0 0 °C ~ 1 . 0 0 0 °C <D iS. lE^ffl "C gfe fiic 5 Z i: 
i:<t!Ji5:HS-et5„ ft *3 , (U 3§ !Pf tt & it m 33 J; ig » lc PS * $ ti -f s * m it m ft 

[ 0 0 9 0 ] 

fftfflLTUiSHifff LTUi\ E^ttO^ld, ^ife y ^ ? A ft E <D mm. 

[ 0 0 9 1 ] 

(JEM) 

iEisii, 0>j^fi, jiia y ^ •> j*it&m t m&M*; «t m @ ic m & & # # -t- s fc nom 40 
mmmt Lts, mis^^-^^^^-y^ftir'w^^^-ijsf^fflv^HSo 

[ 0 0 9 2 ] 

— * bvtcDjEm-s-mzmnteicMifi&zvi&.m-i'zz t tioTEi^sn^jg^Ltt) 

<t<. li^^I^ig^Lfcf , $ib(C7 B W^^0£Eftf(DJBE*Srffo-C'bJ;V> <> ^ftlci 
, fe 5 v »i ^ 3/ -> a , 31 df- ^. y< v K / ^ ^ ft if <D m *t ft i:* <D h <D *3 ffl v 6 tt 5 . 0H ff 
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L 
L 



i A s F 6 > L 
i C H 3 S 0 3> 

L 



i C 1 O 4 , Li 
L i N ( C F 3 
i N ( C F , C F 



5o * <£> J¥ £ t ITIt 1 0 — 4 0 » m<D k (O&ftMX* h Z> 
[ 0 0 9 3 ] 

lCttJB<S*b5«#fi£-Ca>0, L i PF 6 , L i BF 4> 
B (C 6 H 5 ) N LiCl, LiBr, L i C F 3 S O 3 , 
S0 2 ) 2 , LiC (CF 3 S0 2 ) 3 , LiN (CF 3 CH 2 OS0 2 ) 2 , 
3 OS0 2 ) 2 > LiN (HCF 2 CF 2 CH 2 OS0 2 ) 2 , LiN ( (CF 3 ) 2 CHOS0 2 
) 2> LiB {C 6 H 3 (CF 3 ) 2 } 4 . L i A 1 C 1 4 , LiSiF 6 fc^tf>y^*-kJfia s * 
If fe tt 5 • , LiPF 6 . LiBF 4 a*I*ft5feJEtt©jfta*&#*LV* 0 

[ 0 0 9 4 ] 

* o a 



0 . 5 — 
ft It 



^ctv^L, Bfc«#ffcSv^tty/i'«#f&ir<&iS#^«#fi: LTt J;v\ 
, #zkm$?fmftte, v>^^>5 y f ^ tyfit Lt«^$H, m#<o^§ 

# f « ft tt , i«#^@#m$?f> ffi^^^^mtffWftfc^ifisa^ 

[ 0 0 9 5 ] 

# — ' ^ — h , 
1 - * fc tt: 1 , 



**1 

ft t L T 



2 - i? * Y * is ^ # > , 1, 2-i/x h+->x^y x r h7t Kp77^ 
y< *f- - 1 , 3 - y t y 7 V, T — V — ^ , v> ^ ^ — y & if <£> i — ^ , ^/UtJn 

— h y >v & if <t> ~ h y /v , ^^^hy^^A^ ^^KxH^^fA-, ^-hd^^v, ^ 
, x^ h o v -t? v , Ig >fb V ^ /v „ JMfc^:/;/^/^ 7 Koft7iy, ^ ^ ^ 

/V ;* /I, 7ft K , 3-^^/W-2-^^r-^y r yK>', xf uy^y f ;U 7 7 h 

[ 0 0 9 6 ] 

^ ^y fx y f y 7/ut7>f k (pvdf) ^ifr:yfv7;vt7-f K - ^ * 7 ^ 

\? uis&m&#te ^(d? y m x jss # -f - ft ^ m & k » * lv^ 0 

[ 0 0 9 7 ] 

fcs^*m^fi£*om^fj£^Sf3:> 0. l-s^/p/yy h/i/isffiK, 0. 5-2 

[ 0 0 9 8 ] 



A^fcir/#7K^^ ( -si ffl *fl ) ^S^L, ^^^(c^^^, « ^ m * « 5> ^ ft if m 
* tR ^ ( pj m ffl ) <20 ^ An ^ tt , 1 0-9 of u< , 3 0-8 of 0 

»J l^o 1 0ft%*IfJ)5i:, «l$^fi<4!), 9 Of 
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m&M< 49)JRLi:< < ft 5 „ 
[ 0 0 9 9 ] 
(± ss u — ? — ) 

U7^^^»#?LM)^* S , £ , i^S, IS «£ ta ft if <D & h & m -e 5 o * ffc 1$ fw « , 

i" T* fc 5 . 
[0100] 

[0101] 

as, y ^ « » w , ie s » mi -c* a s l , m?&ofl-s#rti£iR^-r5dt-c«j&$ 
s*t £ a s k m v> 5 y ^ m » w — * m?fe -e fa , y^t^iic/D f u >- # — ^ — h a* 

^^r£ixfc ft 1 * /Mc fcMt 5 ^ i?! i£ ft 4 a* $ < 

[0102] 

t , R IB ® , AM, jK^yl/i^oti^fttciRtsri^-ess. it) 

*^tt©Kv^*H!S**«»at«»S:#5fc*lctt, i® 3fc « ft ^©SflTlSfcttifertfiEi*- 
[0103] 

a s <>; , lEisjoiuty/vm^w^^tff^^HSo 01 a. « , as, ^ « «? » , ie s <£> mji 
a € u- , mT&^siitmrifc^-rsrt-c^fif^tLSo ft ^ , r^idjp^-c, $ a> \z , as 

i I S © ^ flW y /u m 3? fC S: SB i" 5 <£ 5 t- Ltt «fc v „ #$§93<£>AS*ti|sf£rfflV3iS&# J F- 
^ ^ m fl? If « ?ft I- & ^ T ft , yywm^WI-'^ci fuy*-#^ - |> £r "a £ -5 i £ t> "C 

[0104] 

LV\ ^/H^RSrJHv* Ktt, 7 54 - h 7 ;u A l:*f A I fciil t t 

5 r <t t -e # 5 o 

IHiS^j] 

[0105] 

^ #y lc PB 3? $ it 5 t © t? ft v ■> 0 ft*}, x ro /oJ £ & 5 © « ic #f t> © ft v-> PB 9 
* m X- 5 . 

[0106] 

< * #& > 
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• »■ 

♦ siioi^sftttfostt^ijatisfti: it, tsbsi k m -r m & s- * -t- s 

ft; H IS A £ &LT <DMMW 1 ~ 5 33 «fc it « > it » fls & ft B £ * % #J 6 1C ffl V> fc . it 

fc&ttAtt, ¥^eS3 0Mm©IJt^XiII&^ 1 *V#!7$*C2^ ( « ) ® # ? V * 
3i y h 2 0 0 A F G £ ffl V> , ^SIjE^I3 0 0 k P a "C 1 B* P*fl , ^rtT'fliS^-tf-S- 

ilc«to-Cift«[Lfct>©-ei!>5. #<bnfcitfcHfcHI&©9^, eiFS* 5 5 y m«TfitS 
#* + #fc*»«:lfc*L.fc. £fc, 7 5 /» mgV^TCftS J: 5 KfiftSrltSiLfc. T fiB 3t 

i tc ^ -r «t 5 ic # * w n jfe #j *3 <£ t* it is #i i- m v » it m. it m is » , it *a tc x <o 

[0107] 



1 







(m 2 / g) 


in m) 


HJt 


Lc 
(nm) 


La 
(nm) 


d 002 
(nm) 


RIB 




A 


3.8 


20 


2.0 


55 


56 


0.3356 


0.08 


25 


B 


4.3 


25 


3.5 


47 


48 


0.3356 


0.06 


23 



[0108] 

± ie * i ic *s »-t 5 & m m «t &, r «t 7 k l -c ii * u . 

•Jt*Sa ( m 2 / g ) : Sli/xKf|:J;5BET)tSBi^*ftt c 

• (m m) : W-1f— |E]$f5S;«r£#*fH£J: 9 S'J « L fc ffi # * <£> » S ^ > 

• « W # s£ X? 5 0 % £ fc 5 *i ^- S £ Lfc„ 

• T^-S^ hit : I^tf ©3 0 OfgCD^SSa^-K^^^^y-^T-^^-Ylf- ( jg 
ttiR («) §S) SrfflV^TilJIil&LSL-, ftf ® 5 OiOlftttf ©T^'t^ hit 
0*$ir^tUcH:3S-f-SMtt^r6]Ofi$OJt) 0> ¥ £ Ufco 

• Lc (nm) , La (nm) jo<tt/d 002 (nm) : Xi^,kLTCuKa^SrffiV>, i§5 
«!•>!) =y^l2|ftf itSXiilslJffe { ^ S ffi (B*ffffi»^^l 1 7$I^Sf 
#>fc8'J/£*fc) lC|£5t©-e*)9, *#fiCIJ, r^^j^lij (^c^^g|5«, |g 7 3 3 ~ 7 

4 2H ( 1 9 8 6 f) , ifi ft H A ft ) J~ 12 *t £ *l fc *fc } K J: o T SQ 7& £ *t fc fit £ b fc « 

• R {S : 0 # # # ( t* ) SNR - 1 8 0 0 IC J; D igg 5 1 4. 5 nm©7;Wyi/ - If — 
^SrfflV^fc^-^V^^i? h /l' IC j3 t 1 5 7 0 ~ 1 6 3 0 c m " 1 ©ffiiS IC t 5 f - ^ 
O i£ g £• I G £ L- , 1 3 5 0~1 3 7 0 c m" 1 t 5 t"- © 3£ ^ £ I D i: £ 
££<E>I D /I c it£L.fc 0 

• ¥ffi*M : ±127-^^^.^^ h/UCfcV^t 1 5 7 0~1 6 3 0 c m"'cSll:#ftt5 f 
-^©l/2©iS$|cj3it57-7y/<y V <D'*> K "f@ k g ffl L fc „ 

[0109] 

HJS^I 1 

7 ^ J — >\,&m 4 0 %) 2 5 g^, xf l/y^y=-;l,5 0 0 giA^t^f 

H^h^S^. 5g^(DS^^I(C^JPL-CS!^Lfc^^lC N itfcHLJUS (HIS*£^) 
(¥^^S2 0 M m, T^.^^hit2. 0) 9 0 g £ X . # tfc # UK T* » # L fc <, #; l£ ® 

jiTt^^t i 5 otfgi^f si, tm-& z ixtzmssn* *&fr 0 ^<Dmmm,^- 

* IS & ^- £ £ §( 4> T' 2 7 OtST'S^P^^ItT^ffiL, £ P> d 2 7 0'C-e2^f|ft»U, 
AB^L-fco iill- 7 5 /j mSV>Tt:'i5 i ? l^#Lfc, JS>:l-^^#ia^ c f , -t?i, 0 00 
tt?i!i^ft*!il5rnv\ £ lc 3 , 000 c C-C#Hli£fT5-i:KJ;o-C > 10%<Dmm& 

<0^WS^t>O*^^WM^«IS«ir^-*#fc. 
[0110] 
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" * 

mmitmcmmm*tt*3-i.xi%mtt&m®ivtc 0 xmmvr-emfe l fc d 0 0 2 a o . 33 

6 6 n m , L c 3 8 n mtfii !) , Stti: L t ffl V^fcSffttf© d 00 j, Lc ( « 1 ) it) 
fe^^FiefittiiSffiv^tiSfllSRSnfc. *fc, aHt^I£*tlsf©»«*f4, J I S K 2 
4 2 5 «|^^ifelCf ML, 8 0 O'CICJP^U, ISSf«JlC±iiJ«3»ffb$nfci:#0» 

#£V^, B'^^XSLfctjCOX&S,, 

[0111] 

HJS^J 2 

y x. J — A'tyv- 3 9 g £ 3 7 !) >- 6 6 g t^ + t> f h 7 5 V 4 g 

t frbft Z&i&lZ, m&n* (¥-%3%L & 2 0 » T *s<? h it 2 . 0) 1 1 0 gS'jDt 10 

fl§ i: ® £ , 5i®LXl»JM^IIgfi&^£Et9fflL.fc < , rcs^iisefiifji^t L 

•(20% 0%) ^tL-CV^C C»S^#lf&*fc^-£:^^tpX2 7 0 ,: C*X5 

B# ffl X #i& U . $ f>lC2 7 Ott^^lHSSfL, APlLfco Cll^7 5Mm®V^Ti; 

ft 5 <£ 5 Kfl¥# L fc llll^tTl, OOO'CXi!fi£Hk;*0 ; g£:fTl^ $ e> I- 3 , 0 0 

[0112] 

yf (ftft^il 0 5t, aS$6 0%) 6. 7g t7iy-/PttlH (S^$4 20 
0%) 1 5 g t & , ^ — /l-giS 00 g tA^f^f I/Vt |<7^yi. 5 g i rol^fel 
iCgsAPL/cjgMlC, Si&JKt^F- (?^tg2 0 /zm, 7^^^ hit 2 . 0) 9 0 giJBit 
ftWLftmX'm.W Lfc 0 IC MJ5E T Id £5 V> X 1 5 0 *C X *t #J 03 — /Vgi^gi L, fyf 
/WJffia^-IRfttt^Sr^fc. iO»^JSfl#&«t J F-Srffi«;f-C2 7 0 °C * X 5 Ffl X # i& 
L , $ 2 7 0 ^Plffi^ L, JOiLfc, rilSr 7 5 <i mlV^Tl: 4 5 J: 5 

Lfc„ ft^aE*#fflSi1'-Cl. 0 0 0 tftu^lt;*lil:fiV\ £ ib 3 , 0 0 0 *C X £HL 

[0113] 

H *6 #1 4 

y ^ j — /u^e y ^ ~ 2 0 g i 3 > 3 3 g t^dr-^^^uv^ 7 5 >- 2 g 30 

t^^m^y^^ — Xtfyff» (¥JSSS4 ,i m, &ft^ 3 5 0 t, 85 £S * 8 0 % ) 7 
• 5git»^Lt45»ai:Iftttf (¥J&tt820 tf m, 7^-<? Mk2. 0) 11 
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